in baptism practice in different parishes at all periods: in some parishes baptism took place early, while in other parishes it was late. In some parishes baptism occurred fairly consistently after a certain interval, while in other parishes there was a wide variety of ages at which children were baptised".
Unfortunately, no information is to be found in the registers used for this study; calculations perforce are made from the date of baptism, and death within forty-two days is counted as maternal mortality. (Victims of puerperal sepsis may linger longer than forty-two days after birth, even today. In the latest triennial report, three women, after spontaneous delivery, died of puerperal sepsis after forty-four, forty-nine, and seventy-two days.) In earlier times, for obvious reasons, burial shortly followed death.
Though some registration was undoubtedly conscientious, scrupulous work was certainly not the rule at all times and in all places. Clergy could be careless, parish clerks barely literate. Errors, omissions, and dubieties must be accepted as part of the inherent uncertainties.
CONTEMPORARY EVIDENCE
Evidence on maternal mortality in the sixteenth century comes from the register of St. Botolph without Aldgate.3 From 1583 to 1599, there were 3,236 baptisms and 76 maternal deaths; that is, 23.5 deaths per thousand baptisms.
The London Bills of Mortality are another early source.4 Taking every fifth year from 1666 (avoiding the plague year) to 1758, there were 296,810 baptisms, and 4,720 women recorded as dying in childbed, a rate of 15.9 per thousand baptisms.
Both sets of figures are at best approximations. Not all children born were baptized by the Church of England, though all burials should have been recorded. Probably most of the deaths at parturition or shortly after were counted, but the catastrophes of the early months, such as fatal abortion and ectopic gestation, must often have gone unrecorded, indeed unrecognized. What would now be accepted as late deaths would probably not be noted. In fact, both the births and the maternal deaths are certainly underestimates.
The earliest figures published by the Registrar General, without definition, refer to the year 1840. From then until the end of the century, the recorded death rate varied between four and six per thousand live births. The true rate was probably higher. Williams' found convincing evidence that better certification accounts for the seeming lack of improvement during the century. From 1900 to 1930, the rate was constant at about 4.25. From then on, antenatal care, better obstetrics, and then antibiotics transformed midwifery, and the present figure for England and Wales is 0. 11 per thousand total births (excluding abortion). Lewis, 1904. A n attempt to estimate the true rate ofmaternal mortality, sixteenth to eighteenth centuries 746 fertile marriages, that is, marriages leading to at least one live birth, resulting in 2,795 baptisms, in three Somerset parishes. The numbers are not large enough to justify any conclusions on the relative quality of midwifery, nor is it likely that the practice of ages changed much during the period. There is no evidence here for improved midwifery. The rate of known and putative deaths for the first and second half-centuries of the Batheaston enquiry was the same; for Bath Abbey there were more deaths in the second half, while the worst period for Wedmore was the last one (1751-1760). (See Table 1 .) The parishes of Batheaston, Bath Abbey, and Wedmore have registers which have been transcribed and indexed. Batheaston is an ancient parish three miles to the east of Bath. The inhabitants were engaged mostly in agriculture, with remnants of the cloth trade; there was close association with Bath, and in consequence some residents of a superior class. Batheaston was chosen for the first study because the writer already had wide acquaintance with the parish records,6 which proved useful. The first register book is lost, the second was often poorly kept, until the arrival of a new vicar in 1691. So, taking 1692 as the starting date, a hundred years were searched; towards the end of the eighteenth century evidence of careless recording began to appear.
The register of Bath Abbey dates from 1569. The search began with 1601 because it is difficult to check earlier identities in the absence of the mother's name from baptism entries, and the register was not always well kept.
Wedmore is at the centre of a remote area on the Somerset levels. Its register reaches, and mostly maintains, a high standard; it was decided to study four ten-year periods, well spaced.
The plan was to seek the outcome of every marriage recorded in the parish register -that is, all baptisms, and the deaths of children or either parent. There were many couples of whom nothing further is known, especially among those married at the Abbey and for a time at Batheaston. Bath was thronged with visitors in the eighteenth century, and a great many names in the register are not local, while the muchrespected vicar of Batheaston celebrated a long run of clandestine marriages until the Hardwicke Act of 1753 put a stop to them.
It is necessary to draw attention to a possible source of bias. When both parties were not "of this parish", it was the custom for the marriage to take place in the woman's parish, and often the first child was brought there for baptism. (This may account for some of the cases where only one child was baptized.) Persons not dying in their own parish might be brought "home" for burial, and there is evidence in the registers studied that this was sometimes the case. When the couple lived elsewhere, burial would often be in the husband's parish, and his death would therefore escape notice in this enquiry.
Families were excluded when there was reasonable doubt of identification: the Lewis, Fisher, and Cannings families of Batheaston defy disentanglement. Families were discarded when several deaths in a short period, including husband or wife or both, pointed to an infection. All parent deaths were tested for a period of unusually high mortality shown by the burial register, and the family excluded when there was doubt. In fact, in the whole enquiry, few deaths of adults under observation corresponded with an epidemic. So infections such as influenza and typhus do not play a part. Plague visited Bath in 1604, 1625, and possibly in 1643,' but carried off none of those concerned in this study. Finally, in three couples both partners died within six months of each other, a suspicious circumstance, one pair being buried on the same day; these, too, were discarded. Tables 2 and 3 and Figure 1 relate to the numbers of deaths for the first fifteen years of marriage. A startling contrast between man and wife is revealed: seventy-one more women than men were dead, the greatest disparity within the first five years and especially in the first year. Evidence follows which indicates that disasters of pregnancy were probably responsible for the difference.
Other causes of death which may affect men and women unequally, of course require consideration. An attempt to estimate the true rate ofmaternal mortality, sixteenth to eighteenth centuries 
Smallpox and tuberculosis
The main infections which may affect unequally young men and young women are smallpox and tuberculosis. For the former, Dixon8 has reviewed the literature. Women were vulnerable, especially when pregnant, with a high death rate, and usually loss of the child. The registers of the three parishes provide no evidence, for smallpox deaths were not entered as such. A search of the registers of ten parishes in and around Bath discovered that in four of them at some time in the seventeenth or eighteenth century smallpox deaths were noted. The many infant deaths were distinguished, but no ages of adults were given. A total of nineteen men and twelve women died of smallpox. (There were some small epidemics among children, but the adult deaths were mostly isolated.) The greatest number, fourteen men and nine women, came from the village of Freshford, where smallpox deaths were distinguished between 1739 and 1763. Two inferences may be drawn from this admittedly scanty evidence: at one death a year smallpox was not a major cause of adult mortality in mid-eighteenth-century Freshford; and male deaths exceeded female.
Razzell9 quotes Creighton'°suggesting a nation-wide mortality from smallpox of 16.5 per cent. Some interesting evidence comes from the overseers' books of Batheaston. Between 1702 and 1788, there were twenty-three episodes when they were concerned to supply medical attention, food, or nursing by paupers immunized by an attack; but only nine, one a vagrant boy, were buried by the parish. No person considered in the present study was among the families named. In 1788, fifty-two poor people were inoculated, "smallpox being in several parts of the parish". The tone of the entry does not suggest that the form was virulent, and there was no excess of burials at that time. The inference is that smallpox was not a grave threat to life, though, of course, a fatality in a pregnant woman may be hidden here and there.
Evidence about the history of tuberculosis in England before the nineteenth century is scanty: the diagnosis was wrapped up in all kinds of oddities. Forbes3 gives "con" (consumption, convulsions, or either?), pining and long sick, King's evil. The writer is aware of no early figures which relate to age or sex. According to Roger Des Prezl," the disease became epidemic with the industrial revolution, bringing crowding in unhealthy conditions by day and by night.
The Registrar General's figures, from 1840, report a higher mortality in females than in males at ages fifteen to twenty until nearly the end of the century, while men aged twenty to twenty-five were the more susceptible throughout. The figures can only be approximate: diagnosis was given by the next of kin, and cannot always have been correct. There are no grounds here for making allowance for any sex bias in the present enquiry; but it would, of course, be foolhardy to argue from these figures to earlier centuries, as a change in incidence between the sexes in the nineteenth century warns. It seems that evidence for greater susceptibility of young adults of either sex is inconclusive.
An attempt to estimate the true rate ofmaternal mortality, sixteenth to eighteenth centuries Violent death It would be no cause for surprise if men were more exposed than women to violent death, accidental or other. None of the registers of the main study notes more than an occasional accidental death, but a search of the other ten local registers mentioned found entries relating to seventy-eight men and twenty women. Drowning was easily the most frequent cause -the Bristol Avon in the vicinity of Bath is an obvious hazard. There were many fatal accidents with horses and wagons, and some men died in quarries. Mention of suicide in either sex is rare.
So it seems that disasters of pregnancy caused at least the difference in mortality of husbands and wives during the main childbearing period, perhaps more. If four known maternal deaths after more than fifteen years of marriage are added, maternal mortality for the series would be 26.8 per thousand baptisms.
AN ALTERNATIVE APPROACH. LIMITED FAMILY RECONSTRUCTION
Direct evidence ofmaternal death Table 4 shows the burials of mothers within a year of a baptism. Twenty-seven fell within the definition adopted -almost ten per thousand baptisms. In view of the latest triennial report (above) it is probable that some, at least, of the remaining fifteen deaths within a year were, in fact, the sequel of the birth; even in recent times, that is, before the antibiotic age, the victims of puerperal sepsis not rapidly fatal might linger until worn out by chronic suppuration. Ten women died following a live birth during the first year of marriage; (up to a quarter of all the women were pregnant at the time of marriage.) This high incidence illustrates the greater risk of a first pregnancy against the relative safety of later ones; that is, of course, until the "grand multipara" again faces notorious danger. (Figure 2 , Numbers 8 and 9.) Twenty-five pairs of twins were baptized, and two of the mothers died (Fig 2,  Numbers 5 and 17) . Twin births are hazardous to the woman, especially for the risks of malpresentation and postpartum haemorrhage. They are hazardous, too, for the infants, especially the second one, which, as every obstetrician knows, may be lost through separation of the placenta after the birth of the first child, and before delivery of the second. This means that the survival of one child only is not uncommon: if the mother dies, her death is associated with a single baptism. The incidence of twin pregnancy is about one in eighty, so the expected number in this series would be about I*-00 0.
r-00~~~~~~~~~~~~~8
An attempt to estimate the true rate ofmaternal mortality, sixteenth to eighteenth centuries thirty-five. The difference between twenty-five and thirty-five illustrates the point. It is quite likely that a maternal catastrophe attended other twin births.
Putative maternal mortality The birth of a live child without the knowledge and aids of modern obstetrics implies more or less normal mechanics of labour. If for some reason, such as disproportion or malpresentation, labour was obstructed, the usual consequence was a stillbirth or death of the mother undelivered. Rickets, the main cause of a deformed pelvis, was well known in the seventeenth century. Glisson's classical work"2 was published in 1650, though he does not seem to have recognized that infantile rickets was the precursor of a deformed pelvis.
It is true that progress was being made; the more advanced man-midwives understood podalic version and delivery by the breech. It might save the life of the mother, but it is noteworthy that Percivall Willughby (1596-1685), a keen advocate of version, who described several cases so treated, did not claim that the child survived: that must have been a rare triumph.
Willughby was perhaps the most enlightened man-midwife of the seventeenth century. He was a man of excellent humanity, whose advice to midwives was to avoid active interference if possible, and to use all gentleness. His admirable recipe was "knowledge, charity and tender compassion"' -and prayer. An excellent observer, who kept full records of his cases, he was well acquainted with the mechanics of labour, normal and abnormal, and gave careful directions for diagnosing and dealing with abnormalities. (It is the more surprising that when a happy outcome followed the administration of one of the frightful concoctions in vogue, he uncritically accepted the propter hoc conclusion.)
In his Observations in midwifery,'3 Willughby remarked that women who delivered themselves unassisted usually did well; that is, were spared infection. He confessed that haemorrhage was a problem beyond his powers: "I hold the flux of blood deadly, if it be great, I never heard of any woman that escaped, but that they all perished. Many have perished through this sad accident and usually it proves fatal to all women. If possible, I heartily could wish, that some worthy practicer would be pleased to direct some powerful ways, or medicines, to bridle this raging destroying evil. Women would have cause to acknowledge his worth, and all succeeding ages would give him thanks.... I confess my ignorance, and I believe, that there is no other, but God alone, that can do this work, to help the woman."
Willughby's works remained in manuscript until 1863. The writer is acquainted with one of the three known copies of his 'The Country midwives opusculum or vade mecum', in manuscript, of course, and much worn. It can scarcely have been generally familiar to midwives. Indeed, Willughby remarked that many of them could not read. Boston, Mass., Charles River Books, 1976, pp. 5, 11, 13, 106, 120, 199, 201, 305-308. practitioners were few, and certainly not available except in centres of population. It is known that a great deal of "meddlesome midwifery", explicitly deplored by Willughby, went on, and the woman who had the services of a professional did not necessarily benefit. In most places a local woman did the best she could with the very minimum of knowledge. Some of Willughby's accounts are horrifying.
If the child could not be delivered, nothing remained but destruction, if the mother's life was to be saved. It requires a brisk imagination to picture such an enterprise, the operator armed with nothing but a knife, or possibly scissors, a crochet, perhaps only a hazy notion of the mechanics of delivery, working on an exhausted but conscious patient. As is well known, the obstetric forceps, invented in the seventeenth century, remained a secret until the eighteenth, to the everlasting shame of the family who kept the secret.
Over all childbirth hung the terrible menace of infection. Even in normal cases, the vagina was repeatedly smeared with such materials as butter, goose grease, capon's or hen's fat, or whole egg. Operative procedures almost inevitably meant infection, nothing was known of the need for cleanliness, and yet another fatality threatened. (Even into this century, half of maternal mortality was caused by puerperal sepsis.)
Only rarely, in a few registers, and usually over a short period, does an entry "in childbed", without a baptism to correspond, tell the sad tale. Evidence must be sought elsewhere. Nothing can be known of the frequency of abnormal labour; something can be said, however, on the association of stillbirth with death of the mother. Eccles'4 has published some figures from three parishes where such a record was kept. Maternal deaths, per thousand stillbirths were:
Sedbergh, Yorks. 1700-1750 57 Cartmel, Lancs.
1664-1675 64 Crosthwaite, Cumb. 1629 Cumb. -1729 The figures show the danger to the mother when the child was stillborn: far greater than with a live birth; exactly as would be expected. (The numbers of stillbirths and proportion of the total births are not given.)
The present enquiry provides some evidence on maternal death without a baptism to draw attention to it. Besides the ten who died after bearing a live child in the first year of marriage, a further seventeen were buried. It can scarcely be doubted that a catastrophe of pregnancy accounted for many, if not most, of these deaths, and for others without issue in the second year. Of course, a previously childless woman also may lose her life as the result of pregnancy in later years of marriage (see Figure 2 , Number 5).
When the mother of a young family died and there was no baptism, the pattern is often suggestive. half of the deaths without issue in the first two years of marriage were the consequence of pregnancy, probably not an over-estimate, forty-one are added to the known toll: 14.7 for every thousand baptisms, making a total of 24.4 per thousand baptisms. If two-thirds of the deaths were so caused, the figure becomes 29 4. This evidence is a necessary corrective of more optimistic estimations. It follows that many an obstetric tragedy of motherhood is remembered only by an entry such as "M-wife of J-S-" in the burial register. Eccles14 mentions the figure 10-15 deaths per thousand births "based on typical parish registers" supplied to her by E. A. Wrigley of the Cambridge Group for the History of Population and Social Structure; this figure approximates that derived from known deaths in the present series, and is certainly much too low, as an estimate of total maternal mortality (see p. 85).
SUMMARY
The study is based on the registers of three Somerset parishes between the sixteenth and eighteenth centuries.
Two lines of approach were employed. The first was a comparison of the death rates of husbands and wives during the first fifteen years of marriage. The estimate so obtained is 26.8 maternal deaths per thousand baptisms. The second was based on limited family reconstruction, and it is suggested that the figure probably lies between 24.4 and 29.4 per thousand baptisms.
Admitting the unavoidable uncertainties in both branches of the study, the fact that both, based on independent a priori argument, arrive at substantially the same answer suggests that it is not far from the truth.
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